We hypothesized that the cost of a lactation program can be reduced without significantly affecting the incidence of breastfeeding.
Studies have shown that maternal education and counseling programs increase the incidence and duration of breastfeeding in low-income populations. [1] [2] [3] [4] [5] [6] [7] [8] Factors affecting the incidence and duration of breastfeeding include: maternal education, ethnicity, socioeconomic class, age, family support, maternal participation in the Special Supplemental Nutrition Program for Women, Infants, and Children Program, and support from the medical community and institutional policy. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] Recent studies have also shown that the medical community itself is ill-prepared to adequately support breastfeeding at both the physician and institutional levels. 10 -14 A prospective, randomized, controlled study by Brent et al. 1 showed that perinatal education and counseling of primipara women in a low-income, inner-city population doubled the incidence of breastfeeding from 32% to 61% and its median duration from 33 to 88 days. These data suggest that a comprehensive education program can increase both the incidence and duration of breastfeeding.
The New York City Bureau of Maternity Services and Family Planning estimates the incidence of breastfeeding (exclusive or partial) at discharge to be 45% in the municipal hospital system, compared with 63% in private institutions. 15 In 1989, Jacobi Medical Center ( JMC) established a breastfeeding program as part of an initiative to increase breastfeeding rates in the municipal hospital system. The program consisted of a single lactation coordinator who was responsible for administration of the program as well as for the education and counseling of the mothers. As a result of this program and others like it, the incidence of breastfeeding in the New York City municipal hospital system had been increasing steadily until 1996. Data on the duration of breastfeeding are unavailable. In 1995, the lactation coordinator at JMC began training the obstetrical nurses in an effort to further increase breastfeeding rates and comply with the recommendations for the World Health Organization "Baby Friendly" designation. 16 The lactation program was jeopardized in 1997 when the hospital administration reduced the lactation coordinator to a half-time position. The restructuring of the program led us to look more closely at the successes of the past and present programs as part of a quality improvement issue.
OBJECTIVES
The objective of the present study was to compare the incidence of breastfeeding during the first 6 weeks postpartum among three models of perinatal counseling. [17] [18] [19] and pumping instructions. The second half of the class was devoted to questions and answers. Mothers and their partners, friends, and family members were encouraged to attend as many sessions as they desired. For the purposes of documentation, attendance at one session constituted counseling. The lactation coordinator visited every postpartum mother regardless of feeding choice, counseling all parturients at that time. She telephoned the mothers at 1 and 6 weeks after delivery for follow-up. In addition, she was available 24 hours per day with a beeper to offer telephone advice at any stage of breastfeeding. Data for this first model were collected from January 1, 1994 until August 31, 1995.
METHODS
In July and August of 1995, the lactation coordinator conducted intensive training of the obstetric personnel (nurses and midwives). Since September 1995, obstetric personnel have been required to participate in breastfeeding counseling and to document such counseling in the obstetrical chart at the initial visit and again at 32 weeks. Their participation allowed for the opportunity to provide frequent reinforcement of the counseling at each prenatal visit, in the delivery room, and during the immediate postpartum period. They also participated in the "on-call" period by sharing the beeper assigned to the lactation program. Concomitantly, the maternity-newborn service adopted a rooming-in policy. Data for this second model were collected from September 1, 1995 until December 31, 1996.
Since January 1997, the lactation coordinator has worked halftime as a nurse on the postpartum unit and half-time with the lactation program, thereby halving the cost of the program. The obstetrical nursing staff became responsible for the education in the Women's Health Center. The counseling was conducted individually for each patient and occasionally in small groups. The staff adhered to strict educational guidelines and policy set forth by the lactation coordinator. Data for this third model were collected from January 1, 1997 until October 31, 1997. Collection of the data was stopped at that time because of a change in the criteria for admission to the neonatal intensive care unit.
Study Design
All mothers who delivered (at JMC) live babies not needing intensive care between January 1, 1994 and October 31, 1997 were included in the study. Multiparous women who may or may not have breastfed previous infants were not excluded. The mothers were classified into three prenatal care groups based on their choice of location of prenatal care and on their attendance at prenatal education sessions at JMC: group 1, women who received prenatal care at JMC and attended prenatal breastfeeding education sessions; group 2, women who received prenatal care at JMC but did not attend prenatal breastfeeding education sessions; and group 3, women who delivered at JMC but received prenatal care elsewhere or had no known prenatal care.
Data Collection
As part of the program, the lactation coordinator and, starting in September of 1995, the obstetric personnel documented prospectively the following (described previously): counseling, attendance at breastfeeding education sessions, breastfeeding at discharge from the maternity ward, and breastfeeding at 6 weeks after delivery.
Data Analysis
An odds ratio (OR) was used to assess the relative probability that breastfeeding is associated with each of the three models, because this is a retrospective analysis. An OR shows an increased probability if its value is Ͼ1 and the 95% confidence interval (CI) does not include the value of 1. We assessed the association between breastfeeding, maternal group, and model of breastfeeding counseling by multiway frequency analysis, 20 which is used to compare multiple ORs. To compare the incidence of breastfeeding among the three maternal groups and three models of counseling, we obtained generalized log-ORs from a logit loglinear analysis (Statistical Package for Social Sciences (SPSS) for Windows, version 7.5.2, SPSS Inc., Chicago, IL). The adequacy of the multinomial model was assessed by the goodness of fit statistics. Results are presented as adjusted ORs and their 95% CI.
RESULTS
Between January 1, 1994 and October 31, 1997, 7942 mothers delivered infants who received routine neonatal care at JMC. Of the 6008 mothers who received prenatal care at JMC, 4219 attended prenatal breastfeeding education sessions ( Table 1 ).The overall incidence of breastfeeding was 50% at the time of discharge and 23% at 6 weeks. The statistical model fit well with the data (nonsignificant [NS] goodness of fit statistics).
Breastfeeding at the Time of Discharge
In the whole population, the incidence of breastfeeding increased from 46% in model 1 to 55% in model 2 (OR versus model 1, ). In group 3, the incidence of breastfeeding remained low throughout the study (NS).
Duration of Breastfeeding
Among mothers who were breastfeeding at discharge, the incidence of breastfeeding at 6 weeks increased from model 1 to model 2 
DISCUSSION
The present study was designed to compare the effectiveness of three successive models of breastfeeding counseling and education in an inner-city patient population. Although all of the factors known to impact on breastfeeding were not analyzed in this study, we partially corrected for confounding variables by grouping mothers according to their choice of prenatal care and perinatal breastfeeding education. The incidence of breastfeeding is related to several factors, including maternal characteristics (e.g., education, age, parity), environment (e.g., presence of significant others, family support, cultural background), and health care and social work professionals (e.g., perinatal counseling, distribution of commercial discharge packs including formula, and the Women, Infants, and Children Program). [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] Women with previous experience breastfeeding were less likely to attend education sessions, whereas those abusing drugs such as cocaine or heroin were counseled against breastfeeding and were not candidates for breastfeeding education sessions. Although we would agree that the apparent effectiveness of our program does indeed support the findings of Brent et al. 1 that the combination of education and maternal support from knowledgeable health care providers can influence the incidence and duration of breastfeeding in this population, our study was not properly designed to reach that conclusion. The actual models of counseling were created in response to outside forces. Model 2 was initiated in an attempt to achieve Baby Friendly goals 15 by training personnel, thereby improving the incidence and rates of breastfeeding. Model 3 was a response to an administrative decision to reduce costs. Our data are a result of policy change and hospital reorganization rather than of a well-controlled, randomized study.
Among mothers without prenatal counseling education sessions (groups 2 and 3) the incidence of breastfeeding at discharge was lower than average for municipal hospitals in New York City (45%) 2 but similar to previous reports on low-income mothers in the United States (31%). 1 We speculate that the low incidence of breastfeeding at discharge in groups 2 and 3 may have resulted in part from selfselection (e.g., decision to not attend breastfeeding education sessions), from counseling against breastfeeding when indicated (and thus against breastfeeding education sessions), and from lack of prenatal care in 20% of the mothers in group 3. After obstetrical personnel started to provide breastfeeding counseling in addition to that by the lactation coordinator, the incidence of breastfeeding increased in all three groups. In group 1, the incidence decreased when the lactation coordinator began to work only half-time in the lactation program and thus became less available for prenatal education sessions.
Breastfeeding at discharge and breastfeeding at 6 weeks were both associated with perinatal counseling by obstetric personnel, breast- feeding education sessions, and prenatal care at JMC. In group 1, the incidence and duration of breastfeeding appeared similar to those reported previously in a prospective randomized study using perinatal education and counseling of primipara women. 1 For mothers who had attended breastfeeding education sessions (group 1), the most effective model was model 2, whereas for mothers with prenatal care at JMC but no education sessions, the most effective model was model 3. We speculate that these changes might be related to the shift in time allocation of the lactation coordinator from prenatal breastfeeding education sessions to intra-and postpartum counseling. Our study suggests that the effectiveness of a lactation program in an inner-city population may improve as a result of providing breastfeeding counseling by specifically trained obstetrical staff in addition to a single lactation coordinator.
The current challenge facing health care providers and hospitals caring for pregnant women and mothers is to establish an effective means of education and counseling for breastfeeding. One of the requirements for a hospital to receive the World Health Organization designation of Baby Friendly is to have highly trained nursing personnel. We suspect that it would require the leadership of an experienced lactation coordinator to successfully educate the staff and oversee such a program. In fact, the recent literature supporting the theory that education and counseling are effective results from well-controlled interventions that are limited to relatively few women. [1] [2] [3] [4] [5] [6] [7] [8] The application of these principles on a full scale is not always realistic. However, our data suggest that as an alternative to the expense of a full-time coordinator, a program that combines a part-time lactation coordinator with a well-trained nursing staff can be a viable costconscious model for providing breastfeeding support.
